Inhibition of isoprenylcysteine carboxylmethyltransferase augments BCR-ABL1 tyrosine kinase inhibition-induced apoptosis in chronic myeloid leukemia.
Despite the success of BCR-ABL1 tyrosine kinase inhibitors in patients with chronic myeloid leukemia (CML), resistance to tyrosine kinase inhibitors remains a therapeutic challenge. One strategy used to overcome resistance is combination of existing BCR-ABL1 tyrosine kinase inhibitors with agents that target alternative pathways. We report that inhibition of isoprenylcysteine carboxylmethyltransferase (Icmt), a key enzyme in the protein prenylation pathway, with the selective inhibitor cysmethynil enhances the effect of BCR-ABL1 tyrosine kinase inhibitors in killing CML cells. Cysmethynil augments tyrosine kinase inhibitor-induced apoptosis in both BCR-ABL1 wild type and BCR-ABL1 kinase domain mutant-expressing cell lines. Importantly, the enhanced apoptosis observed with the combination of cysmethynil and imatinib is significant only in primary CML CD34+ progenitor cells, not normal cord blood progenitor cells. The combination was also selective in inhibiting colony formation in CML CD34+ cells. The enhanced apoptosis appears to be due to combination of immediate and persistent inhibition of MAPK signaling. Consistent with in vitro studies, cysmethynil and imatinib, in combination, enhance the in vivo effects of either drug used alone. We found that simultaneous inhibition of BCR-ABL1 and Icmt may represent a potential therapeutic strategy for CML.